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TEM and surface potentials characterization
Figure S1 TEM images of (a) UCNPs and (b) UCNPs@GDN. (c) Surface potentials of UCNPs before and after modification. 
FT-IR characterization
Bacteria detection
UCNPs@GDN materials were used as fluorescence probe to detect and quantify common foodbone pathogenic bacteria including Staphylococcus aureus, Salmonella, Listeria monocytogenes, Cronobacter sakazakii, Shigella flexneri, Vibrio parahaemolyticus and the uniform mixed bacteria under the optimal nanosystem. All the tests were conducted under the chosen optimal conditions (n = 3). 
Actual sample detection
